INTRODUCTION
Grapes (Vitis vinifera L.) and its seeds contain many important compounds. They are vitamins, minerals, lipids, proteins, carbohydrates, and complex of polyphenol compounds, especially catechin monomers, or dimers, trimers, and oligomers commonly known as proanthocyanidins. [1] [2] [3] Researcher reported that grape seed extract significantly suppressed the formation of melanin pigment, as the result shown in UV-induced hyperpigmentation guinea pig. 4 The pigmentation process of the skin occurs in the basal layer of the epidermis containing melanocyte cells, the cells that play a role in the formation of melanin pigment. Melanin is formed by oxidation process and enzymatically catalyzed by the tyrosinase enzyme. 5 Polyphenolic compounds in grape seed extract (GSE) should penetrate into the basal layer of the epidermis to prevent the oxidation process of tyrosine to dopaquinone, thereby it has ability to reduce the risk of hyperpigmentation. 6 Utilization of GSE as an active ingredient in topical dosage form has limitations regarding penetration, due to its hydrophilic nature. For example, proantocyanidin as the main compound of GSE has a log P value of -0.31 ± 0.02 indicating its hydrophilic properties. While semipermeable cell membranes on the skin have a log P value of about 2 to 3. This condition leads to the need of structural modification to increase lipophilicity. 7 One of strategies to enhance drug absorption and penetration of active ingredients from plant extracts is using the phytosome system. The application of phytosome technology to topical dosage form has proven to be effective for herbal medicine delivery into the skin. 8 Phytosome enhance the penetration profile of active ingredient by converting hydrophilic environment conditions into lipophilic conditions according to the cell membrane environment. Component that is able to change the nature of flavonoids to lipophilic is phospholipid. Phospholipids are molecules of cell membranes that are soluble in water and fat. 9 The phytosome formulations are not identical to oral dosage forms but may also be applied to semisolid dosage forms. An appropriate carrier system selection in topical preparations will give a great influence in drug absorption and have a beneficial effect for its delivery. 10 In this study, a serum was selected as a formulated dosage form because of its rapid growth in the cosmetic industry, particularly in face lightening product. Serum begins to develop for several reasons, such as changes in consumer's lifestyle who want to simplify the use of cosmetics for time saving so that the selected form of concentrate is considered to have a better effect and the use of moisturizing technology based on skin physiology. Gel-based dosage forms are considered quite convenient to be used because it has a high content of water that can hydrate the skin and easily spread when applied. [11] [12] In this study, phytosomes were prepared containing GSE extract in various formulations. The formed phytosomes were characterized in terms of their morphology and shape, particle size distribution, zeta potential, and entrapment efciency to determine optimal formulation. The selected formulation was further produced to liquid gel based serum. Following the production, semi-solid evaluation of the serum and in vitro penetration study using Franz diffusion cells were performed to the phytosome serum. The control serum formulation of GSE was made as a comparison and the total phenolic content analysis was performed by using Folin Ciocalteu method. 
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MATERIALS AND METHODS

Materials
Grape seed extract (Vitis vinifera L) was purchased from Sciyu Biotech Co. Ltd. (China). Phospholipon 90 G with purity of 97% phosphatidylcoline was kindly provided by Lipoid GmbH (Germany). Gallic Acid standard (Merck, Germany), Carbopol Ultrez 30 (Lubrizol, USA), solvents and other chemical reagents used were analytical grade.
Animals
In this study, white female rats (Sprague Dawley strain), aged 2-3 months and weight about 150-200 g were provided by Bogor Agricultural University (Indonesia).
Total phenolic content in grape seed extract
A calibration curve of a standard solution of gallic acid was made. Concentration of the sample solution was 1000 μg/ml. Then, it was diluted to obtain six different concentrations ranged from 100 to 600 μg/ml. The solution was taken in a test tube (0.2 mL) and added with 1.5 mL of 10% Folin-Ciocalteu reagent solution. All the experimental test tubes were kept at room temperature in a dark place for 5 min. Then 1.5 mL of 6% Na 2 CO 3 was added to each test tube and the mixture was kept in a dark place at room temperature for 90 min. Following the incubation, the absorbance of each sample was analyzed using UV-visible spectrophotometer at a wavelength 720 nm. 13 
Phytosome formulation
The required amounts of GSE and Phospholipon 90 G with three different mass ratios (Table 1) was dissolved in ethanol 96%. The mixture was stirred at a temperature not exceeded than 40°C for 2 h. The mixture was then evaporated and the dried residues were collected and placed into a desiccator overnight. Phytosomes were prepared by thin layer hydration method using rotary vacuum evaporator. The GSE-Phosholipon complex was dissolved in dichloromethane and then inserted into a round bottom flask. The flask was attached to a rotatory evaporator, and rotated at 180 rpm. The solvent was evaporated at 39°C under reduced pressure to obtain film inside of the wall of flask. Nitrogen gas was flown into the thin layer, and it was stored in the refrigerator up to 24 h. The casted film was dispersed into phosphate buffer solution (pH 5.5). After the phytosome suspension was formed, ultra-sonication was conducted for 10 min.
Phytosome characterization Morphology
Vesicles morphology of phytosome was visually observed using a FEI Tecnai G2 20 S-Twin (USA) Transmission Electron Microscope (TEM). Samples were shed on a carbon-coated copper grid, then the droplet was dried at room temperature and colored using phosphotungstic acid solution. The grid was left for 30 min and the films were viewed using a transmission electron microscope and the results were documented.
Particle size distribution and zeta potential
The vesicle size and potential zeta were analyzed by dynamic light scattering system spectroscopy using a Malvern Zetasizer Nano Z (UK) computerized system.
Fourier transformation infrared spectroscopy (FTIR)
FTIR spectra were obtained using an FTIR spectrometer (Shimadzu® FTIR-8400). Samples were mixed with dry crystalline KBr in a ratio of 1:100 and pellets were prepared. The mixture was triturated into fine powder using an agate mortar before compressing into KBr disc. Each KBr disc was scanned for each sample within the wave number region 4000-400 cm −1 . The IR spectra of Phospholipon 90 G, pure GSE, physical mixture of Phospholiphon 90 G and GSE and GSE phytosome were analyzed as comparisons.
The Entrapment Efficiency
The phytosome suspension was centrifuged at 4500 rpm for 60 min. The supernatant was discarded, and the precipitate was collected and dissolved in methanol. The solution was then analyzed by UV-Vis spectrophotometer to determine its total phenolic content as the marker of GSE. Entrapment efficiency was calculated by the formula as follows:
Serum Preparation
Carbopol Ultrez 30 was dispersed in demineralized water, and then homogenized. Triethanolamine (TEA) was added into the dispersion and homogenized to obtain a gel base. Propylene glycol which was used to dissolve methyl and propyl paraben, was added to the gel base and then homogenized. Sodium metabisulfite was dissolved in demineralized water and added to the gel base. Once the gel was formed, concentrated phytosome GSE was added into the basis, and GSE was dispersed for the control. Both gel serums were homogenized for 15 min. The serum formulation was presented in Table 2 .
Physicochemical Evaluation of Serum Dosage Forms
Physicochemical evaluations of gel based serum including organoleptic test (color, odor, syneresis), homogeneity, pH, viscosity and rheology properties was conducted.
In vitro Penetration Test
The abdomen skin of female Sprague Dawley rats aged 2-3 months was used as a membrane in the test. All of the methods for sacrificing the animals have been approved by ethics Committee from Cipto Mangunkusumo Hospital, Faculty of Medicine, Universitas Indonesia number 199/UN2.F1/ETIK/2017. The test was performed using Franz diffusion cells with a diffusion area of 1.43 cm 2 and 17 ml compartment volume. The receptor compartment was filled with phosphate buffer solution (pH 5.5) and stirred with a magnetic stirrer at speed of 300 rpm. The skin was placed in the donor compartment receptor with position of the stratum corneum facing upwards. A sample of 1.0 g was applied to the skin surface. Then, at several time intervals (15, 30, 45 , 60, and 90 min then 2, 3, 4, 6, 8, 10, 12, 14, 16, and 18 h) samples (1.0 mL) was taken from the receptor compartment and was refilled with the same amount of phosphate buffer solution (pH 5.5). The samples were inserted into vials and its total phenolic content was determined by Folin Ciocalteu method. 
RESULTS
Total Phenolic Content in Grape Seed Extract
Based on the analysis, the absorbance obtained was then calculated from the calibration curve, the calculated average total phenolic content in the GSE was 568.89 ± 15.38 mg GAE/gram extract (GAE = Gallic Acid Equivalent).
Morphology of Phytosome
TEM analysis as presented in Figure 1 confirmed the spherical shape of the vesicle. The aggregation between vesicles was observed in single particle shape, forming irregular large size particles.
Particle Size Distribution and Zeta Potential
The results for particle size distribution and zeta potential demonstrated in Table 3 . F1 had an average diameter volume 123.08 nm, F2 at 398.23 nm and F3 was 476.78 nm. The results also showed that F1 has a zeta potential value of -32.1 mV and F2 was -25.2 mV.
Fourier transformation infrared spectroscopy (FTIR)
FTIR spectra showed some peaks that confirmed the presence of chemical interaction between GSE and phospholipids demonstrated in Figure 3 .
The Entrapment Efficiency
The entrapment efficiency obtained from F1, F2, and F3 were 32.06 ± 0.27 %, 75.01 ± 0.25 %, and 85.67 ± 0.56 %, respectively.
Formulation of Selected Phytosome
The formula that has a spherical morphology, a high percentage of entrapped drug, small particle size, polydispersity index <0.5 and the zeta potential that was more negative than -30 or more positive than +30 mV, was chosen to be incorporated into a gel-based serum dosage form. Based on the characterization, F2 was selected because of its spherical shape; D mean particle size by volume value at 4147.83 nm; polydispersity index value of 0.486; zeta potential value was 25.2 mV and a high percentage of drug entrapped value (75.01 ± 0.25 %). F3 has the highest percentage of drug entrapped with 85.67 ± 0.56 %. However, F3 does not meet the requirements for another characteristic.
Physicochemical Evaluation of Serum Dosage Forms
Phytosome serum color was brown (Pantone 161 C), while the nonphytosome serum was reddish brown (Pantone 2315 XGC). 14 Both serums gave the typical aroma of GSE and has a homogeneous organoleptic when smeared on a glass slide. The pH value of phytosome serum and non-phytosome serum were 5.67 and 4.87, respectively. Viscosity 
DISCUSSION
Phytosome Formulation and Characterization
Thin layer hydration method was chosen because this method is relatively easy to implement and capable to produce relatively stable vesicles during the storage. There are some variables that may influence the production of phytosome vesicles, such as evaporation time, hydration time, hydration media, and temperature. The rotational speed of the flask demonstrated the discernible influence on the thickness and uniformity of the lipid film. 15 Selection of hydration solvent basically refers to the stability of active ingredients, formula application, final dosage form, and administration route. In this study, the use of phosphate buffer solution at pH 5.5 was selected because GSE is stable at low pH, and it is suitable with skin pH balance. Particle size is an important parameter in transdermal drug delivery. It can be seen in Figure 2 that F1 and F2 were distributed homogeneously, while F3 was heterogeneous with its double peaks. The high lipid composition in the formulation also increased the tendency for the formation of agglomerates, resulting in the bigger size particles. The zeta potential is a measure of the magnitude of the electrostatic potential or the repulsive force among the suspension particles. 16 The value affects the uniformity of dispersion system which is not quickly settles. On the other hand, F3 with a potential zeta value only -10.9 mV tends to flocculate faster than F1 and F2 with more negative zeta value. The more positive or negative the zeta potential obtained, the greater the repulsive force generated between the particles. This creates particle tendency to aggregate and become smaller in size. 17 A stable suspension has a zeta potential value more positive than +30 mV or more negative than -30 mV. 16 The negative charge produced from the ethanol used in phytosome preparation may prevent the aggregation of vesicles due to electrostatic repulsion and resistance force. The spectrum of GSE showed bands at 3240,52 cm -1 (-OH) which intensity was decreased in phytosome form. The spectrum also changed from broad spectrum in GSE into sharp spectrum in phytosome form. Entire peaks of both GSE and Phospholipon 90 G were shown at their physical mixture spectrum indicating no chemical interaction occurred in physical mixture. The difference in the ratio of phospholipid and GSE greatly affects the amount of incorporated GSE in phytosome. The higher ratio of phospholipids in a vesicular system will enhance the ability to entrap drugs. 18 
Physicochemical Evaluation of Serum Dosage Forms
The pH was acidic due to the mostly acidic content presented in compound from GSE such as gallic acid and proanthocyanidins. In phytosomes, the active ingredient was not entrapped in the vesicle but bound to the polar surface of the phosphatidylcholine, so that the properties of the acid possessed would remain in effect during the formulation of the serum dosage form. Phytosome serum had a higher viscosity due to the presence of phospholipid in formulations. Both gels were thixotropic with a plastic flow property. Plastic flow curve does not pass through the point (0.0) and has a yield value. Yield value is a linear line extrapolated from the linear to the axis of the shearing stress. Preparations with this rheology property will not flow when the shear stress does not pass the yield value. Thixotropic indicate that the decline curve on the left ascending curve which means that when a shear stress, the structure takes the time to get back to the original condition. 19 
In vitro Permeation Study
At the first hour, the cumulative amount of GSE solution was not very high and significantly different (t-test, P <0.05) when compared to both measurements at a speed of 20 rpm for phytosome serum and non phytosome serums were 2500 cps and 465 cps, respectively.
In the permeation test performed for 18 h (Figure 4) , phytosome serum resulted a higher amount of total phenolic penetrated at 5008.81 ± 122.33 μg/cm 2 that was equal to gallic acid compared to non-phytosome serum with only 2206.54 ± 90.34 μg/cm 2 , and GSE solution at 1940.01 ± 75.12 μg/cm 2 . Percentage of total phenolic penetrated from phytosome serum was 27.25 ± 0.67%. This result was higher than non-phytosome serum and GSE solution which were only 11.97 ± 0.49% and 10.63 ± 0.41%, respectively. The penetration profile in Figure 4 showed that the phytosome serum curve began to form a linear line and yields the correlation coefficient (r) which was closest to one since the minute 15 with r = 0.99904. However, the starting point of linear regression equation for non phytosome serum was since 2 h with r value = 0.99534 and GSE solution since hour 1 with r = 0.98991. The results showed that serum containing phytosome had significantly higher flux (t-test, P <0.05) than serum containing only extracts without phytosome modification, as well as with grape seed extract solution. The flux values of steady-state conditions on phytosome serum, non-phytosome serum, and grape seed extract solutions were 243.11 ± 7.94 μg/cm 2 .hours, 68.56 ± 5.54 μg/cm 2 .hours, and 67.31 ± 1.00 μg/cm 2 .hours, respectively ( Figure 5 ). . phytosome and non-phytosome serums. However, a significant difference (P<0.05) cumulative amount between phytosome and non phytosome serums began to be observed since the second hour. The phytosome complex with a strong and stable hydrogen bond formed between the polar phospholipid group and the hydrophilic active substance. This formed complex may increase drug bioavailability and skin absorption. 20 The flux was determined in steady state and obtained from the linear curve slope. Flux is obtained from the comparison between the cumulative numbers of penetration to time. 17 The flux value between control serum and grape seed extract solution that tends to be similar is estimated due to the content contained in both samples is also the same, i.e. grape seed extract without phytosome modification. In addition, the pH of the two samples are not much different that it does not significantly affect the penetration. Another thing that might affect penetration is the viscosity of the sample. A solution with a lower viscosity should penetrate better than a thicker control serum. However, the GSE which not dispersed evenly in the solution makes the viscosity effect invisible.
CONCLUSION
This research concluded that phytosome could increase the penetration of total phenolic compound in the grape seed extract in serum dosage form.
